Replace

Bi-Directional Orifice NaturalGas (
Metering with P e e £
Ultrasonic Meters

PRO Fact Sheet No. 304

Applicable sector(s): Compressors/Engines O
Dehydrators [

O Production O Processing O Transmission and Distribution leipelines O
Pneumatics/Controls @O

Partners reporting this PRO: Columbia Gas Transmission Tanks O
Valves O

Other related PROs: Reduce Frequency of Replacing Modules in Turbine Meters Wells O
Other O

Technology/Practice Overview

Methane Savings: 20 Mcf per year
Description Costs
Bi-directional flow rate measurement is commonly done with Capital Costs (including installation)
the gas that is injected into and withdrawn from gas storage O <$1.000 O $1,000—$10,000 & >$10,000
fields. For accurate flow measurement, the orifice plate (the ' ’ ’ '

component inside the pipeline) is removed, inspected, and Operating and Maintenance Costs (annual)

replaced if the sharp edges on the orifice are worn smooth. @ <5100 0 $100-81,000 01>$1,000
Removing the orifice requires the valves on each side of the Payback (Years)

orifice meter run to be closed and the pipeline segment O 01 o1-3 0 3-10 010
vented to the atmosphere. This orifice inspection may be .

required monthly during winter gas withdrawal. Benefits

. - . . Reducing methane emissions was an associated benefit of the project.
A partner reported replacing orifice meters with ultrasonic

meters, reducing methane emissions, operating costs, and

maintenance costs, and increasing operating efficiency. Ultrasonic meters use high frequency sound pulses between two
sensors across the pipeline, calibrated for the flow rate of the gas. Ultrasonic meters have no pressure drop, no flow
blockage, no moving parts, and can be calibrated without venting gas.

Operating Requirements
An electrical power supply and a minimum length of straight pipe, or straightening vanes, are needed to implement this
technology.

Applicability
This technology is applicable to all flow measurements, but particularly for bi-directional flow metering.

Methane Emissions Reductions

Methane emissions reduction may be estimated using the Pipeline Rules of Thumb handbook, Fourth Edition, p. 270. One
partner reported saving 119 Mcf of methane for 14 units, ranging in size from 6-inch to 10-inch. Orifice plates need to be
inspected and changed more frequently when measuring “dirty” gas (i.e., direct from a reservoir, such as gas withdrawal from
storage during peak demand periods), because the particulates will wear the sharp orifice plate edges smooth, distorting the
accuracy of the measurement.




Economic Analysis

Basis for Costs and Savings

Methane emissions reductions of 20 Mcf per year are based on inspecting/changing 5, 8-inch
orifice plates on a 900-psig system, 12 times per year. Assume block valves are located 11 pipe
diameters up and downstream of the orifice for both bi-directional meters (storage) and also, for
conservatism, in unidirectional meters (transmission, distribution).

Discussion

The primary benefit of this technology is labor cost savings, which could approach $5,000 per year.
The capital and installation costs are based on retrofitting an ultrasonic meter on existing pipe at a
cost of $10,000 to 20,000. The only operating cost is electrical power for meters that use 10 to

20 watts. The payback is based on labor savings, vented gas savings, and fuel gas savings (O&M).





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


